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(S) Inflatable buoyant near surface riser disconnect system. 



(57) A riser system (10) includes inflatable buoyancy bladders (30,32) and a near surface disconnect (28) 
so that a drilling vessel (18) can rapidly disconnect from the riser (12) leaving the riser in a freestanding 
buoyant position. In one embodiment the riser string (12) includes a lower riser portion (22), an 
intermediate riser portion (24) and an upper riser portion (26). A releasabte connector means (28) is 
located between the intermediate and upper riser portions and inflatable bladders having sufficient 
buoyancy to support the lower and intermediate riser portions are supported from the intermediate riser 
portion. 
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The invention relates to buoyant riser systems, 
and more particularly, to buoyant riser systems utiliz- 
ing inflatabl bladders to provtd the requisit 
bu yancy. 

In offshore drilling systems, a riser extends from 
the blowout preventers at the ocean floor to the drill ing 
vessel floating on the ocean surface. When a storm 
such as a hurricane approaches the drilling site, it is 
necessary for the drilling vessel to disconnect from 
the well. Typically, the riser is disconnected at the 
ocean floor, and the entire riser must be retrieved and 
laid down in Joints on the floating vessel. A substantial 
period of time is required to accomplish such discon- 
nect operations, and there is a very significant accom- 
panying cost for drilling vessel down time. It is not 
uncommon in locations such as the Gulf of Mexico for 
a drilling ship to have to disconnect several times 
because of approaching storms during a typical hur- 
ricane season. 

It has also been proposed to utilize buoyant risers 
wherein a substantial portion of the riser above the 
ocean floor is buoyant so that it can be disconnected 
from the drilling vessel. U. S. Patent no. 4,234,047 to 
Mott discloses such a disconnectable buoyant riser 
system. These systems have typically been proposed 
utilizing rigid steel cans for buoyancy. Mott suggests 
with regard to FIGS. 6 and 7 thereof the use of collaps- 
ible flexible walled buoyancy tanks. 

Jacobs and Homer, "Development of the 13,200 
ft Riser for the Ocean Margin Drilling Program" have 
proposed another design for a freestanding buoyant 
riser system using rigid can type flotation. 

Inflatable bladders like those proposed for use in 
the present invention as buoyancy members are 
available in the art for other purposes. Yokohama 
Catalog No. CN-0303S-02E entitled "Yokohama 
Floating Fenders Pneumatic 50 & 80" discloses float- 
ing inflatable fenders. 

Thus, although the art has included suggestions 
for the use of inflatable buoyancy tanks on risers as 
shown in the Mott patent, 4,234,047, no workable sys- 
tem for the use of inflatable buoyancy elements on ris- 
ers has yet been proposed. 

Viewed from one aspect the present invention 
provides a riser system including a riser string extend- 
ing upward from a floor of a body of water to a floating 
platform at the surface of the body of water. The riser 
string includes a lower riser portion, an intermediate 
riser portion, and an upper riser portion. 

A releasable connector means is provided be- 
tween the intermediate riser portion and the upper 
riser portion for permitting the upper riser portion to be 
selectively disconnected from and reconnected to the 
intermediate riser portion. 

An inflatable bladd r means of sufficient 
buoyancy to support the lower riser portion and the 
intermediate riser portion is provided and is supported 
from the intermediate riser portion on a support 



means which transfers the bu yant force from the 
bladder means to the intermediate riser portion. 

A first flexible joint means is provided between the 
lower riser portion and the intermediate riser portion 

5 for permitting the intermediate riser portion and th 
inflatable bladder means and support means to float 
substantially vertically to aid in reconnects of the 
releasable connector means between the inter- 
mediate riser portion and the upper riser portion. 

10 In one arrangement the inflatable bladder means 

comprises a plurality of inflatable bladders each hav- 
ing an air inlet and an air outlet A back pressure con- 
duit is connected to the air outlet and extends 
downward therefrom a distance below the bladd r so 

is that the air pressure required to displace water from 
the back pressure conduit is sufficient to inflate th 
bladder sufficiently to make the riser buoyant 

In one arrangement the support means includes 
a link chain net structure for containing the bladder 

20 and transferring the buoyant force from the bladder to 
the riser. 

A multiplexed electrohydraulic blowout preventer 
control line assembly is carried by the riser string in 
one embodiment In one such embodiment the control 

25 line assembly includes an upper control line portion 
carried by the upper riser portion, a lower control fine 
portion carried by the intermediate and lower riser por- 
tions, a stab-in connector for connecting the upper 
and lower control line portions, and a spool connected 

30 to the support structure for storing any extra length of 
the lower control line portion. 

Other related improvements in the construction of 
buoyant riser systems are also set forth. 

An embodiment of the invention will now be des- 

35 cribed, by way of example only, with reference to the 
accompanying drawings, wherein:- 

FIG. 1 is a schematic illustration of a buoyant riser 
system extending between a subsea well and a float- 
ing drilling rig. A typical current velocity profile is dis- 

40 played adjacent the riser system. 

FIG. 2 is an elevation, partially sectioned, some- 
what schematic, partially exploded view of the inter- 
mediate riser portion with its associated buoyancy 
system, a flexible joint between the intermediate riser 

45 portion and the lower riser portion, and the lower end 
of the upper riser portion along with the releasable 
connector which connects the upper riser portion to 
the intermediate riser portion. 

Referring now to the drawings, and particularly to 

so FIG. 1 , a riser system is shown and generally desig- 
nated by the numeral 10. The riser system 10 includes 
a riser string 12 xtending upward from a floor 14 of 
a b dy of water 1 6 to a floating drilling rig or platform 
18 at the surface 20 of the body of water. Th riser 

55 string 12 includes a low r riser portion 22, an inter- 
mediate riser portion 24, and an upper riser portion 
26. 

System 10 includes a releasable connector 
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means generally designated by the numeral 28 be- 
tween the intermediate riser portion 24 and the upper 
riser portion 26 for permitting the upper riser portion 
26 to be selectively disconnected from and reconnec- 
ted to the intermediate riser portion 24. Connector 5 
means 28 includes a conventional high angle hyd- 
raulic subsea wellhead connector 29. 

A plurality of inflatable bladders such as 30 and 
32 are provided. In the illustration of FIG. 2 only two 
such bladders are visible, but in a preferred embodi- w 
ment, four bladders Kike those illustrated in FIG. 2 are 
utilized with the bladders being spaced at 90° about 
the longitudinal axis of the riser. The bladders such as 
30 and 32 are of sufficient buoyancy to support the 
lower riser portion 22 and the intermediate riser por- 15 
tjon 24 after the upper riser portion 26 is disconnected 
therefrom. 

The system 10 includes a support means gener- 
ally designated by the numeral 34 for supporting the 
inflatable bladders from the intermediate riser portion 20 
24 so that a buoyant force of the bladders is transfer- 
red to the intermediate riser portion 24. 

A first flexible joint means 36 is provided between 
the lower riser portion 22 and the intermediate riser 
portion 24 for permitting the intermediate riser portion 25 
and the inflatable bladders such as 30 and 32 along 
with support means 34 to float substantially vertically 
to aid in reconnecbon of the releasable connector 
means 28 between the intermediate riser portion 24 
and upper riser portion 26. 30 

A second flexible joint means 38 is disposed in 
the connector means 28 above the hydraulic connec- 
tor 29 for accommodating misalignment between the 
upper riser portion 26 and the intermediate riser por- 
tion 24 when disconnecting and reconnecting the 35 
releasaWe connector means 28. 

The riser string 1 2 extends upward from a blowout 
preventer 40 located on the ocean floor 14. A third 
flexible joint 42 is provided between lower riser portion 
22 and blowout preventer 40 to accommodate angular 40 
displacement of the riser string 12 from a vertical 
orientation relative to blowout preventer 40. 

The detais of construction of these various com- 
ponents are best seen in FIG. 2. 

The first flexible joint means 36 located between 45 
the intermediate riser portion 24 and lower riser por- 
tion 22 permits the intermediate riser portion 24 and 
the portions thereof associated with releasable con- 
necting means 28 to float in a near vertical orientati n 
thus aiding in reconnectton of the upper riser portion 50 
26 with intermediate riser portion 24 in any current 
profil . The flexible joint means 36 also reduces 
associated stresses and fatigue in the riser compo- 
nents. 

The fl xible joint means 36 includes a riser adap- 55 
ter 44, a flange connectj n 46, a flex joint 48, another 
flange connection 50, and another riser adapter 52. 



54 for the choke and kill lines, rigid conduit line, and 
mud boost lines which extend along the length of the 
riser string 12 as wBl be understood by those skilled 
in th art A representatrv one of such lines, namely 
choke line 53, is illustrated in FIG. 2. 

The intermediate riser portion 24 includes a lower 
thick walled pipe section 56, a riser pup joint 58, and 
an upper thick walled pipe section 60. A conventional 
well head mandrel 62 is attached to the upper end of 
the upper thick wall pipe section 60 and is constructed 
to be assembled with the high angle hydraulic subsea 
well head connector 29. 

The support means 34 associated with inter- 
mediate riser portion 24 includes upper and lower 
support beam structures 64 and 66 which are rigidly 
attached to the upper and lower thick walled pipe-sec- 
tions 60 and 56, respectively. Each of the inflatable 
bladders such as bladder 30 has associated therewith 
a net 68 constructed of link chain. In FIG. 2, the net 
68 is primarily shown with a single line drawing for 
ease of illustration, with only a representative portion 
of the net for bladder 30 being drawn as link chain. 

An upper padeye connection 70 is pivotaRy con- 
nected to upper support beam structure 64 at pivot pin 
72 and is connected to the upper end of link chain net 
68. A tower padeye 74 is connected to lower support 
beam structure 66 at a pivot pin 76 and is connected 
to the lower end of the link chain net 68. 

A plurality of retractable skid beams 78 are illus- 
trated in the lower support beam structure 66 to allow 
landing of the lower support beam structure 66 on the 
spider beams 80 (see FIG. 1) of the drilling rig 18. 
Similar retractable skid beams (not shown) are 
included in the upper support beam structure 64. 

The length of the riser pup joint 58 is chosen to 
provide the required height between the lower support 
beam structure 66 and upper support beam structure 
64 to accommodate the inflatable bladders such as 30 
and 32. Also, the pup joint 58 allows the upper and 
lower support beam structures 64 and 66 to be dis- 
connected from each other for transport and for ease 
of handling on the drilling rig 18. 

At the upper end of the intermediate riser portion 
24 there is a guide funnel 82 surrounding mandrel 62 
for guiding the hydraulic connector 29 into engage- 
ment with the mandrel 62. Keys 84 are defined on the 
hydraulic connector 29 and are associated with com- 
plementary alignment grooves (not shown) in the fun- 
nel 82 for property defining the angular orientation of 
the connector means 28 and apparatus associated 
therewith relative to the upper support beam structure 
64 and various apparatus carried thereby. Dowel pins 
86 carried by the upper support beam structure 64 are 
received in complementary recesses (not shown) 
defined in the releasable connector means 28 for 
posiuv alignment of the rel asabl connector means 
28 with the upper support beam structure 64. 
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can generally be consid red to be part of the connec- 
tor means 28 for connecting upper riser portion 26 to 
lower riser portion 24. 

Acoustic position transponders 87 are provided 
for aiding in positioning of the upper riser portion 26 
relative to the intermediate riser portion 24 as they are 
reconnected. 

A retractable stab means 88 having upper and 
lower portions 89 and 91 is provided for connection of 
the various lines such as choke line 53 when the con- 
nector means 28 connects the upper riser portion 26 
with the intermediate riser portion 24. 

The buoyant air bladders such as 30 and 32 can 
be floating type fenders such as those sold by The 
Yokohama Rubber Co., Ltd., of Tokyo, Japan, and 
particularly the floating type Yokohama pneumatic 
rubber fenders marketed as their Pneumatic-50 and 
Pneumatic-80 models are suitable. 

In FIG. 2, the inflatable bladder 32 is illustrated in 
an uninflated position, and the inflatable bladder 30 is 
illustrated in an inflated position. When the bladders 
are in their uninflated position as Blustrated for bladder 
32, a flangible securing strap means 90 is provided for 
securing the inflatable Madders to the intermediate 
riser portion 24. When the bladder is inflated, the 
flangible securing strap means 90 will break thus 
releasing the bladder so that it can fully inflate. 

The system utilized to inflate the bladders is illus- 
trated in FIG. 2 with regard to bladder means 30. An 
air inlet 92 is provided at the top of bladder 30. An air 
outlet 94 is provided at the bottom of bladder 30. A 
back pressure conduit 96 having a rigid vertical por- 
tion is connected to the air outlet 94 and extends 
downward therefrom a distance to an open lower end 
98 thereof. This distance is sufficient so that the air 
pressure required to displace all water from the back 
pressure conduit 96 is sufficient to fully inflate the 
bladder 30. That is, the hydraulic head required to dis- 
place water from the back pressure conduit 96 must 
be provided by air pressure within the bladder 30, and 
thus the vertical distance by which the back pressure 
conduit 96 extends below the bladder 30 determines 
the differential pressure which will be present inside 
the bladder 30 when it is inflated. When air pressure 
inside the bladder 30 tends to exceed that necessary 
to fully displace all water from the back pressure con- 
duit 96, excess air will simply bleed through the back 
pressure conduit 96 and out the open lower end 98 
thereof. 

Preferably, a check valve means 100 is provided 
in the back pressure conduit 96 below air outlet 94 for 
preventing water from entering th bladder 30 upon 
deflation thereof. 

A compressed air supply line 102 extends down- 
ward from a compressed air supply (not shown) 
located on the floating vessel 18 and is connected to 
the air inlet 92 of inflatable bladder 30. A fail-safe 
closed control valve 1 04 is disposed in each of the air 



supply lines 1 02. Th control valves 1 04 may be elec- 
trically or hydraulically powered. Up n power failure, 
th valves wOl dose if they are not already closed thus 
insuring against accidental deflation of the Madder 30. 
5 The lower pivot pin 76 in the lower padeye 74 is 

preferably an instrumented load pin 76 which pro- 
vides a buoyancy measuring means 76 for monitoring 
the buoyancy provided by the inflated bladder 30. 
The differential pressure required inside the Wad- 
to der 30 to fully inflate the same relates directly to the 
inflated height of the bladder 30. A fully inflated 35- 
foot tall bladder would require 16 psi plus several psi 
to positively maintain its shape to provide full 
buoyancy. This pressure is well within the test press- 
es ure for Yokohama fenders like those identified abov , 
which test pressure is typically 45 psi. The effective 
buoyant force of the inflated bladder means 30 is a 
direct function of the weight of water displaced by the 
bladder 30. 

20 For example, four fully inflated 1 1-foot diameter 

by 35-foot tall Yokohama fenders would provide over 
800,000 pounds of gross buoyancy. The wet weight 
of the various components of the riser system 10 sup- 
ported by the bladders is subtracted to obtain the 

25 gross buoyancy of the system. For example, a system 
like that illustrated in FIG. 2 is calculated to have a wet 
weight of approximately 145,000 pounds, giving a net 
buoyancy for the system with four 1 1 -foot diameter by 
35-foot tall fenders of over 655,000 pounds. 

30 For the current profile illustrated in FIG. 1, whe- 

rein there is a substantially uniform current from zero 
to 500-foot depth, then a current decreasing in a 
straight line to one-fourth the surface current as depth 
increases from 500 to 1600 feet, then decreasing 

35 again in straight line to zero as depth increases from 
1 600 feet to 5,000 feet which is the depth of the ocean 
floor in the example. For that velocity profile, a 
buoyancy of over 655,000 pounds as applied to a riser 
system I ike that illustrated would support the riser with 

40 a maximum deviation angle 106 from vertical of 8° in 
5,000 feet of water with a current of well over three 
knots. Since drilling operations could not be conduc- 
ted in such a current, this amount of net buoyancy 
should be sufficient 

45 The pressure required to inject the compressed 
air into the inflatable bladders 30 and 32 is a function 
of the water depth. For example, for 200 to 500 feet 
of water, the pressure would vary from 89 to 222 psi 
plus line friction losses and the required positive 

so buoyancy. Th air would normally be injected while 
preparing the well and the drilling rig 18for a hurrican 
evacuation. The air injection lines 1 02 should be sized 
to minimize the friction loss pressure at the inflation 
rates possibi with th air compressor equipment 

55 available on the drilling platform 18. 

As illustrated in FIG. 1 , for the example giv n, the 
upper riser portion 26 has a length of approximately 
300 feet, and the intermediate riser portion 24 has a 
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length of approximately 77 feet, with the overall length 
of the riser string 1 2 being approximately 5,000 feet 

The riser string 1 2 also carries control lines for the 
blowout preventor 40. For water depths up to about 
4,000 feet, the blowout preventer control lines can be s 
conventional hydraulic systems. In such a case a ret- 
ractable stab like retractable stab means 88 can be 
utilized. If, however, water depths are greater than 
4,000 feet, hydraulic blowout preventer control sys- 
tems are not normally considered satisfactory due to 10 
slow response times. In those situations a multiplexed 
electrohydraulic blowout preventer control system is 
utilized. This is illustrated in FIGS. 1 and 2. A multip- 
lexed electrohydraulic blowout preventer control line 
assembly 108 includes an upper control line portion 15 
110 carried by the upper riser portion 26 and a lower 
control line portion 112 carried by the intermediate 
and lower riser portions 24 and 22. 

A stab-in connector means 1 14 having upper and 
lower parts 116 and 1 18 is associated with a releas- 20 
able connector means 28 for connecting the upper 
and lower control line portions 110 and 112. Two 
basic types of connectors can be utilized for the stab- 
in connector 114. The first is a non-ferric stab with wip- 
ers and multiple contacts such as presently utilized in 25 
the remote operated vehicle industry. The second 
type of connector is an induction connector, such as 
those used in subsea multiplexed production control 
systems wherein the connections are completely sea- 
led from sea water. The selection of a reliable wet mul- 30 
tiplex connector 114 will permit disconnection of the 
multiplexed line assembly 108 at the upper riser dis- 
connect means 28 in order to evacuate the well site 
for a hurricane. Also reconnection of the multiplex 
cable assembly 108 will be permitted after the storm 35 
has passed. 

A spool means 1 20 is connected to the upper sup- 
port beam structure 64 for storing any extra length of 
the lower control line portion 1 12. 

The lower control line portion 1 12, as best seen 40 
in FIG. 1, includes a basic fixed length 122 of multip- 
lexed cable for use with the shallowest proposed 
water depth for which the system 10 is designed. For 
drilling operations in deeper water, the lower control 
line portion 112 includes a second multiplex cable 45 
extension portion 124. A dry multiplex connection 126 
is provided between multiplex cable portions 122 and 
124. Any excess part of the multiplex cable extension 
portion 124 is stored on the spool 120. 

The various controls necessary f rthereleasable so 
connection means 28 can be efficiently and economi- 
cally installed by using a conventional hydraulic hose 
bundle (not shown). The jacketed bundle will contain 
th required number of 3/1 6-inch control hoses for the 
number of functions associated with th releasabl 55 
connecting means 28 plus spares. The control bundle 
could also be manufactured to contain the electric 



as the instrumented padeye pins 76, an lectric angle 
indicator 128, or other functions. 

Depending upon th type of substructure and 
moon pool of th drilling rig 18 selected, the compo- 
nents for the buoyant riser could be run through the 
rig floor or assembled at the spider beams 80. A sec- 
ond gimballed spider would be required at the spider 
deck level to allow landing the riser string 12 and for 
making the connections of the various system compo- 
nents. 

The inflatable bladders should be run in deflated 
position providing substantially no buoyancy. The 
light securing straps 90 hold the uninflated bladders 
within the dimensions required to run through the 
moon pool and keep them secure during normal oper- 
ations, and then the straps 90 will fail upon inflation of 
the bladders. 

When a hurricane or other storm approaches the 
well site, the bladders such as 30 and 32 are inflated 
by directing compressed air thereto through the air 
injection lines 102. The final inflation pressure in the 
inflatable bladders is determined by the vertical length 
of the back pressure control lines 96. 

Complete inflation of the bladders should be visu- 
ally confirmed by a remote operated vehicle. 
Buoyancy being provided by each bladder can also be 
monitored by the instrumented pivot pin 76 in th 
lower padeyes. 

Then the releasabfe connector 28 is disconnec- 
ted from the intermediate riser portion 24 so that the 
drilling rig 18 is free to move away from the well site 

On return of the drilling vessel 1 8 after a hurricane 
evacuation, reestaWishment of the connection be- 
tween the upper riser portion 26 and intermediate 
riser portion 24 will be accomplished. Acoustic refer- 
ences provided from transponders 87 will aid in posi- 
tioning of the components to be reconnected. Visual 
references can also be provided through the use of 
remote operated vehicles. After the reconnection has 
been made, the bladders are deflated by venting 
through the inflation lines 102 to the atmosphere to 
allow the Madders to lose their buoyancy and col- 
lapse. Water is prevented from entering the bladders 
as they deflate due to the check valves 100. 

It is noted that an added benefit may be gained 
from the riser system 10 as an assist to the riser ten- 
sioners (not shown) on the drilling vessel 18. This may 
allow a drilling rig 18 with marginal riser tension 
capacity to operate in deeper waters or with higher 
mud weights than it otherwise could. The instrumen- 
ted load pins 76 would m nitor the tension being 
applied by partial inflation of the bladders or possibly 
by full inflation f only two of the bladders. 

Thus it is seen that at least in preferred embodi- 
ments the apparatus of the present invention readily 
achieves th ends and advantages mentioned as well 
as those inherent therein. While certain preferred 
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and described for purposes of the present disclosure, 
numerous changes in the arrangement and construc- 
tion of parts may be made by those skilled in the art, 
which changes are encompassed within the scope 
and spirit of the present invention. s 



Claims 

1 . A riser system, comprising: 10 

a riser string extending upward from a floor 
of a body of water, to a floating platform at the sur- 
face of said body of water, said riser string includ- 
ing a lower riser portion, an intermediate riser 
portion, and an upper riser portion; is 

a releasable connector means, between 
said intermediate riser portion and said upper 
riser portion, for permitting said upper riser por- 
tion to be selectively disconnected from and 
reconnected to said intermediate riser portion; 20 

an inflatable bladder means of sufficient 
buoyancy to support said lower riser portion and 
said intermediate riser portion; 

support means for supporting said inflat- 
able bladder means from said intermediate riser 25 
portion so that a buoyant force of said bladder 
means is transferred to said intermediate riser 
portion; and 

a first flexible joint means between said 
lower riser portion and said intermediate riser por- 30 
tion, for permitting said intermediate riser portion 
and said inflatable bladder means and said sup- 
port means to float substantially vertically to aid 
in reconnection of said releasable connector 
means between said intermediate riser portion 35 
and said upper riser portion. 

2. The riser system of claim 1 , further comprising: 

a second flexible joint means, associated 
with said releasable connector means, for acconv 40 
modating misalignment between said upper riser 
portion and said intermediate riser portion when 
disconnecting and reconnecting said releasable 
connector means. 

45 

3. The riser system of claim 1 or 2, further compris- 
ing: 

a choke line carried by said riser string; 

and 

- wherein said first flexible joint means 50 
includes a fl xible hose portion of said choke line. 

4. Th riser system f claim 1, 2 or 3 wherein: 

said bladder m ans includes a plurality of 
inflatable bladders; and 55 

said support means includes nets contain- 
ing said inflatable bladders. 



5. The ris r system f claim 4, wherein: 

said n ts are constructed of link chain. 

6. Thesyst m f claim 4 or 5, wherein said support 
means further comprises: 

upper and lower support structures 
attached to said intermediate riser portion, said 
nets being connected between said upper and 
lower support structures. 

7. The system of claim 6, wherein said support 
means further comprises: 

a plurality of pivotal connector means for 
pivotally connecting each of said nets to said 
lower support structure. 

8. The system of claim 7, wherein: 

each of said pivotal connector means 
includes a padeye connection to said lower sup- 
port structure. 

9. The system of claim 6, 7 or 8 wherein: 

said intermediate riser portion includes 
upper and lower thick wall pipe segments and a 
riser pup joint extending between said upper and 
lower thick wall pipe segments; and 

said upper and lower support structures of 
said support means are rigidly attached to said 
upper and lower thick wall pipe segments, re- 
spectively. 

10. The system of any preceding claim, further com- 
prising: 

retractable landing beam means, attached 
to said support means, for landing said support 
means on a spider beam of a floating drilling rig. 

11. The system of any preceding claim, wherein: 

said releasable connector means includes 
a high angle hydraulic wellhead connector con- 
nected to a lower end of said upper riser portion, 
and a mandrel connected to an upper end of said 
intermediate riser portion, said mandrel being 
constructed to be received in and latched to said 
wellhead connector. 

12. The system of claim 11, wherein: 

said releasable connector means further 
includes a guide funnel means mounted on said 
intermediate wellhead portion, for guiding said 
wellhead connector int engagement with said 
mandrel. 

13. The system f any preceding claim, further com- 
prising: 

a multiplexed electrohydraulic blowout 
prev ntor control line assembly carried by said 
riser string, said control line assembly including: 
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an upper control line portion carried 
by said upper riser portion; 

a lower control line portion carried 
by said intermediate and lower riser portions; 

a stab-in connector means, s 
associated with said releasable connector 
means, for connecting said upper and lower con- 
trol line portions; and 

spool means, connected to said 
support means for storing any extra length of said 10 
lower control line portion. 

14. The system of any preceding claim, wherein: 

said inflatable bladder means includes an 
air inlet at a top thereof and an air outlet at a bot- 1 5 
torn thereof. 

15. The system of claim 14, further comprising: 

a back pressure conduit, connected to said 
air outlet of said inflatable bladder means and 20 
extending downward therefrom a distance so that 
the ah* pressure required to displace all water 
from said back pressure conduit is sufficient to 
fully inflate said inflatable bladder means. 

25 

16. The system of daim 15, further comprising: 

check valve means disposed in said back 
pressure conduit for preventing water from enter- 
ing said inflatable bladder means upon deflation 
thereof. 30 

17. The riser assembly ofany of claims 14. 15,or16 
further comprising: 

a compressed air supply line connected to 
said air inlet of said inflatable bladder means; and 35 

a fail-safe closed control valve disposed in 
said air supply line. 



18. The system of any preceding claim, further com- 
prising: 

frangible securing strap means for secur- 
ing said inflatable bladder means to said inter- 
mediate riser portion when said bladders are in an 
un inflated position. 



40 
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19. The system of any preceding claim, further com- 
prising: 

buoyancy measuring means for monitor- 
ing the buoyancy provided by said inflatable blad- 
der means, so 

20. Th system of any preceding claim, further com- 
prising: 

a third flexible joint means, between said 
lower riser portion and the floor of said body of 55 
water, for allowing said riser string to flex relative 
to said floor. 



21. A buoyant riser system, comprising: 

a riser extending upward from a floor of a 
body of water; 

inflatable bladder means connected to 
said riser for buoying said riser upon inflation of 
said bladder means, said bladder means having 
an air inlet and an air outlet defined therein; and 

a back pressure conduit connected to said 
air outlet and extending downward therefrom a 
distance below said bladder means so that the air 
pressure required to displace water from said 
back pressure conduit is sufficient to inflate said 
bladder means sufficiently to make said riser 
buoyant 

22. The system of claim 21, further comprising: 

check valve means for preventing water 
from flowing into said bladder means upon def- 
lation thereof. 

23. The system of claim 21 or 22 further comprising: 

a compressed air supply line connected to 
said air inlet of said bladder means; and 

a fail-safe closed control valve disposed in 
said air supply line. 

24. A buoyant riser system, comprising: 

a riser extending upward from a floor of a 
body of water; 

inflatable bladder means connected to 
said riser for buoying said riser upon inflation of 
said bladder means; and 

support means for supporting said bladder 
means from said riser and for transferring a 
buoyant force from said bladder means to said 
riser, said support means including a net means 
for containing said bladder means. 

25. The system of claim 24, wherein: 

said net means is constructed of link chain. 

26. The system of claim 24 or 25 wherein: 

said support means includes a support 
structure fixedly attached to said riser, and a 
pivotal connector means for connecting said net 
means to said support structure and for transfer- 
ring said buoyant force from said net means to 
said support structure. 

27. Th system of claim 26, wherein: 

said pivotal connector means includes a 
padeye connection to said support structure. 

28. The system of claim 27, wherein: 

said padeye connection indud s an 
instrumented load pin means for measuring said 
buoyant force. 
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29. A riser system, comprising: 

a riser string extending upward from a floor 
of a body of water, to a floating platform at the sur- 
face of said body of water, said riser string includ- 
ing a I wer riser portion, an intermediate riser 5 
portion, and an upper riser portion; 

a releasabte connector means, between 
said intermediate riser portion and said upper 
riser portion, for permitting said upper riser por- 
tion to be selectively disconnected from and 10 
reconnected to said intermediate riser portion; 

an inflatable bladder means of sufficient 
buoyancy to support said lower riser portion and 
said intermediate riser portion; 

support means for supporting said inflat- 15 
able bladder means from said intermediate riser 
portion so that a buoyant force of said bladder 
means is transferred to said intermediate riser 
portion; and 

a multiplexed electrohydraulic blowout 20 
preventor control line assembly carried by said 
riser string, said control line assembly including: 
an upper control line portion carried 
by said upper riser portion; 

a lower control line portion carried by said 25 
intermediate and lower riser portions; 

a stab-in connector means, associated 
with said releasaWe connector means, for con- 
necting said upper and lower control line portions; 
and 30 

spool means, connected to said support 
means for storing any extra length of said lower 
control line portion. 
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